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KEY TO TOWNE'S ALGEBRA. 



In this Key, the heavy figures on the left of each page refer to the 
page of the Algebra, and the light figures to the problems on the page. 



EXAMPLES 

INVOIiVINO THE PRECEDING DEFINITIONS. 



14. 3. (x+yY or fx+y, 

6. (1.) Twelve times the product of x and y, increased by the 
square root of seven times the third power of a;, taken from five 
times the fourth power of x. 

6. (2.) The square root of the mm of the square of the cube root 
of X, arid the reciprocal of the fifth root of the cube of x, increased 
hj X. 

6. (3.) The square root of the sum of the square of x, and the 
square root of the fifth taken from the mm of the third and fourth 
powers of x, increased hj x. 

15. 7. (1.) The square root of the difference found by taking tfije 
square root of the mm of five times the cube of x and three times x 
from four times the square of x, increased by the product of x and y. 

7. (2.) The square of x divided by the cube of y equals seven times 
the square of x increased by eight times the product of a and m. 

7. (3.) The sum of x and y divided by their difference is greater 
thlin the cube root of the difference between twice a and five times h. 

8. (1.) The quotient of c divided by two is less than the quotient 

(3) 
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4 ADDITION. 

arising from dividing the square of b taken from the sum of the 
square of a and the square of c by twice c, 

15. 8. (2.) The fifth root of x added to two thirds of the fourth 
root of the third power of the square of a dimmished hy fioe subtracted 
from the square root of the differenoe between n and p. 

NUMERICAL VALUES. 

1« 17 ^_ (6X1-8X1)X5X4 _,. (6Xl-4Xl)X8Xg , 

io. i». X— 5s^4_g^4 — 't, y— 6X6—8X4 

18. ,^(2+3)x25^^^. y,(2+3)x25^^^^ 



19. .=i (3+^?^)=2= ,^i (3-V^-«=?-Vl- 



17. 20. i±4l=i}|±lil=^p An,. 

I 5T3 iT2 5T2 



21. 



1 6^- 8^ IS-, a 



83 16^ 

22. 15x2'+'x2»+'x2H'=15x2»x2«x2«=960 ^w«. 

23. (3+5)«+2x5»x7=l+2xlx7«15 Ans. 



ADDITION. 



20. 15. 15a;y 


16. 2aY- 


17. 5a!y. 


18. 28a!y. 


20. 0. 





6 



22. 16. -2ay+10. 17. 6aj5-.7y^—6ay— lOajy— 3a5. 

18. — ISc+Sm— 2n— 5. 19. x+y+z. , > 
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SUBTRACTION. 



t 20. x^+1/^+zK 
22. 2a;*+2y*. 
24. 2a^+12a^*+2y. 

27. 2a;+2y. 



24. 7. iiru. 8. 
10. Am, lOx*. 



21. 10a;*+4iBy. 
23. 2iB»+6a^». 
25. 2a5^+2y«. 

28. 2a^+30a;y+30ajy+2j^«. 

9. Ans. 5x, 



SUBTRACTION. 



26. 13. 2a^x. 
15. ^2<ixi/z. 

7. 3aj— 2y. 

9. 10a;+4m. 
11. 12+4*. 



14. -31aMy. 
16. lli»». 
8. 7a^-2a;«. 
10. 5a^-12. 
12. 15+2a;i 



27. 17. 2xt^. 

19. -a:^^+6ajy+j^. 

28. 20. 5y-.ll. 

22. — a;^+8a;^— 7aji 
24. 4x+l(h^, 
26. 20^+20^. 
28. y'-a^. 



18. a:*y+6a:y+j^. 



21. 2a;— 18. 

23. 2x+2a^. 

25. IOb. 

27. xy+f, 

29. 3jc»y+6a;^«+7y+3xy— /. 



3. — 10a;— 2a3r+7y*+19. 4. a;*. 

5. 6(x-y)+z+2. 6. (a;-y)-«+2. 
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MULTIPLICATION. 



MULTIPLICATION. 



83. 


8. 56ajMi 


9. 25«V^- 




4. -35xy»*. 


5. — 4ma;. 


^14. 


7. — 24i»y«. 


8. —24axyz. 




9. — Qabca^z, 


3. 12a*6»a;. 




4. aay. 


5. lbxyz\ 




6. 12a.r/. 


7. 40a;V».^. 




8. 14afcay. 


9. 4ba*hcxi/. 


35. 


5. 2i«y^. 


6. -22,rV'^^ 




7. -78w«ny. 


8. 2,ry2. 




9. 144ajy^. 


10. -169:ry.:'. 



37. 12. 05*— a;»+3a;+5. 13. .i;^+4.'r»^+C.ry+4x/-f7/*. 

14. a^+oraj»+12a»— 2a'aH3aa;+35. 

15. a^+5.T*y4-10ir^»+10.^y+5.'ry4-/. 

16. .-c*— 4a;y-f-y. 

38. 20. 1— .T«. 24. x-^j%x^^-'j\cc^+j%x*—x\ 
25. ^ws. 70, Ex. 17. 26. 2.t;4- g.-c^+fx^. 

29. .1w8, 70, Ex. 28. 30. a^-y'. 

31. .x«— /. 32. aj«—/ 

33. .r*-25.T»+49. 34. «*— 36x^+324. 

:^5. X*— 16x^+64. 36. a;*— 4aW+4a*. 

37. rr*— 4.T'— 35a^+78.'r+360. 

38 .7:»-15aj»+74a;-120. 
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MULTIPLICATION. 

39. 39. aj«+10a;+25; a;'— 10a;+25; x«+ll»+28. 
39. iB«+3aj— 28. 

9. aj*+2aV+y»=5184; sc*+2a;y+y= 16384. 
9. a^+2aj*+a;*= 270400; aj*+2x»+a;»=5184. 
9. a;^ + 2»V+y^=16; ir»+8a;+16=144. 
9. »*+2a:«^+a5*= 331776; a:«+2a;^+^=21233664. 

40. 9. (B«-.6a;+9=l; x*-10a^+25=121. 

9. 1— 2x+a;«=9; 9a^-.12aJ'+4aj»=1600. 

9. 16a:«-16a^+4a^=4096; 25x*— 20ajV+4y'=6084. 

9. aj»— 8aj+16=6. 

9. (64.) a;*— y=0; ir«^/=0; a:*— j^=:0. 



41. 7. 81x*-108.'K»+24aj+4=13924. 

7. aj+y+3+2.'j;iy^ + 2ajM+2yM=81. 

7. aj«+V+92*+4a^+6a»;+ 12^2=4900. 

8. 9a;»+24a^+16/=100; 9x»— 24a?5^+163^»=4. 
8. 9a^— 16y»=20. 

8. l + 9a;»+16y«+6aJ— 8y— 24a^=9. 

x+abrd. 



4. 


oci^^a 


x»+a6 


x*-^ahc 




-fe 


4-ac 


•^ahd 




— c 


+ad 


— CLcd 




-d 


+ hc 


^hcd 




+6(i 








+dc 
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S DIVISION, 



DIVISION. 

48. 9. 3ab; 3a*6; ^abx; 5afe«aj*. 

10. 3a«fe«c«; -^Sa^V; -2ajy; ^a^\ 

12. 2a^; ^n«. 2; —2y«; 20^. 

17. -27ajV; 15y^; -2a5V- 

18. -21a;y; ~19ccy; j|^». 

5.. +205*— 30a;»+3aaj— 2w+». 

4». 9. Ans. 1 ; aJ^+a^+fl^y +ajy +3/*. 

9. o^+a^y+xy+a^f+xy+x^+1/', 

9. «^+a^+a^«+ajy+a^y*+xy+ay+y». 

9. Ans. 1. 

9. a^— aj^y+ary— ay+ajy— ay+^. 

9. a^— a:Ty+a^2-^ay+ay--ar»/4-a;y--a5y»+y. 

•50. 10. a:^— -a^+aj^y'— -ay+ay— a;y+ay— y*. 
10. a* — ahf'\-a?y* — xy-\-xy^ — 1^, 

10. ic«-x*^+iry-a»j^»+iry-ajy»+y«-^. 

aj-fy 

10. a^-aj^^+a^Z-ay+ajy-ay+a^y-ay+J^— ^. 

2v^ 
10. af^+a?y+xy+xy+xy+xy'+f+-^ 

aj— y 

10. a?'— a;®y+ x'y^ — ay + a^y*' — ay +ay — xy fay — ^-f 

12. x+1; a;»+a;+l; a;*— 2a:»+4a;*— 8a;+16. 

12. a;«+3aj+9; a;*— 3a:»+9aj«— 27a;+81. 

14. x^+y^] a^+/; a5*+/; a^^+a^^y'+aj^Z+Z. 
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FACTORING. 



FACTORING./ 

51. 2. I6a«=2x2x2x2xaxaxa, 169x»^«13xl3a;a»y. 
2. 112a;y=2x2x2x2x7iBasKajj(y. 

2. 133ajy=19x7iBa;j(y. 

4 (a+h+c)x] (a^+b'^x'; (5:J.26)a;; (x+y)x3ajy. 

5. (x*s^+f)a^', (x+y)a^*] (5a— 26+1) oj. 

6. (1+a— 26)aj; (ph+l-^a) x; (a+26-.4c)x3aj. 

3. (8ic«-6aj)»=2x2xaJXajx(4aj-3)(4aj-3). 

3. (l+x)(l+x); (l-aj)(l-aj); (l-a^^) (1-aj^). 

MKi)Ki)^(H)(H)- 

4. (1+ixi) (1+ixh; (14-^) (i+i). 

. 5. (5xi— 2*) (6a;2— 2a!). 

5. (asi— J)(a;^— «^)=a!4xa!i(l— a;^)'. 

6. (1+^) (1+^); (a^-f) (a>-|). 

2a!2 2a!2 

6. (a,+7) (x+ 7) ;(*-!)(*- j). 

58. 3. (l+2a!) (l-i-2a!). 

3. (l-3«)(l+3a!); 2x2x(l+2y) (l-2y). 

3. (3a!+2y«)(3x-2y'); (1_|) (1+ J. 

6. a^-/=(a!*+y) (a^+y*) (x+y) (x-y). 
. 6. a!»-/«=(a;»+y») (a!*+y') (a:'+y») (as+y) (as-y). 
6. a^_y»-(a!»+y*) (a^+y») (as'+y*) i^+f) \x+y) 

(*-y)- 
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10 FACTORING. 

OS. 6. 16a^-16y=2 x 2 x 2 x 2 x (^x'+f) {x+y) (^-y). 

6. 16a;*-.8V=(4aj«+V) (2x+3y) (2a:— 3y). 

1 1 1 I 

7. aj— y=(aj^+y^) (»^— y^). 

7. ie^-y^=(xi+y^) (aj^-y^). 
7. 4««-y=(2a;+y^) (2aj-y2> 
7. aji-yi=(a:i+yi) (x^^yi), 

7. »i-yi=(aj»+y^) (x*-y»). 

54. 5. aj!^+5^=(a:*-a^+a^*-ay»+y) («+y). 
5. a^— y^=(aj*+aj»y+a:y+ay+y*) (a;— y). 
5. a:»-y»= (a^ + /) (35*-/) = (aJ*-ar»y, etc.) (;c + ^) 

(a;*-f a:»y, etc.) (aj— y). 
5. a:"-.y«==(a:«+y«) (a^-3^)=(a^+y-) (a:»+y) (^-f)^ 

(a^+t/^) (x+y) (a5»-.a3^+y) (x--y) (x'+xt^+y). 

8. a?"-.y"=(aj-y) (aj^+a^'jy+ajy+aY+a^y, etc.) 
a;"— y"=:(a;+y) («"— a;»V+icy— a^+^V, etc.) 
a;"-y"=(a:«+y») (a:»+a;V+»»y'+a;y+a:y+y^) (a:-y). 
aji«-y"=(a:«+y») (a^-xV+^y+a^y+^y*-y*) (^+^)- 
aj"— /•== Vide above, 54, 5. 

8. x^^—y^^^(x^+x^^+x^^+x^y+x^y, etc.) (a— 3^). 
ic"— y»=(aj"— a;^^+ajV— a;V+a^'y» etc.) (x+y). 
£B»— 3^«=(aj"— a;iy+ajV— aY» «*«■) (^^Hy')- 

fl;w— y»=:(x»— aY+»y— y") (a^+y)- 

ajw— yW=:(x"+a:V+a^y+ajy^ etc.) (a;«— y*). 

.Tjw— y«=(»i*+aY+ay+.y") (a;*— /). 

ajw— y«=(a^+y) (a:*— y) Fi(fe Algebra, Ex. 7. 

Remark. — ^The teacher perceiyes that the above examples take an 
immense variety of forms. The pupil should be required to vary the 
answers without a moment's hesitation. 
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GREATEST COMMON DIVISOR. 



11 



85. 5. (aj-7)(aj-6); (x+7) (x+Q). 

5. (aj-7)(aj+6); (aj+7) (aj-6). 

6. (a;+4)(a— 3); (a— 4) (oj-f 3). 

6. (aj— 6)(aj+5); (aj+20) (a?— 18). 

r. (aj+8) (a;+3); (a5«-4) (a5«+l)=(a5+2) (r»-2) (a^+l). 

7. a^+10a^+9=(aj'+9) (a^'+l). 

7. aj*— 3aj*+2=(aj'-2) (aj«-.l)=(a^-2) (aj+1) (a;-l). 
10. iK*— 37aj*+36=(x«-36) (aj»-l)=(a;+6) (a;-6) (x+l) 

(0.-1). 

10. a^-26a»+25=:(a^-25) (aj»--.l)=(a;»-25) (aj«+aj+l) 

(a:-l). 
10. x*-40x«+ 144= (aj'— 36) (a;«— 4)= (aj+6) (x^6) (x+ 2) 

(a:-2). 
12. 7a;«-.7a;-84=7 (aj-4) (a;+3). 
12. 5x«-5a;-60=5 (a;-4) (a:+3). 
12. ar»— 13aj*+42a:=a;(a;— 7) (a;— 6> 



GREATEST COMMON DIVISOR. 



56. 5. First Am. aj-|-4. 

6. First Ans. x+3, 

7. First ^n«. a;+2. 



Second Ans. x+7. 
Second Ans. a;'+a5y+y. 
Second An>s. x — 5. 



58. 8. 



OPERATION. 



aJ»— 10a;«+33aj— 36 
_3 

2a^— 30.r.»+99x— 108 

3g»— 20a;H33.c 

—10a;H 66a;— 108 



3a;«— 20aj+ 33 
10 

30a;«— 200a;+330 

30y»— 198a;+324 

—2)— 2a;+ 6 



Ans. 



3. 
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12 
S8. 9. 



FRACTIONS. 



OPERATION. 



a*_13ai'+ 66«- 80 
3 


3aB»— 2&*+ 56 
13 


3ie«_39a!«4.168a!— 240 
3a:»— 26ai«+ 56a; 


39«'-33&i!+728 
39x'— 336X+720 


-13*'+ 112*- 240 


—2)— 2x+ 8 
Am. X— 4. 



FRACTIONS. 



68. 2. First An$. ^ ; Second An*. 



4. (1.) 



l+2y 
3a!+4y 



^ - ; Third An$. * 



x^y^z^ 



7y^z 



iJ 



(2.) 



aj— y 



(3.) 



a;+y 



x»+8aj+15""(a+7)(a;+5)""aj+3 
a;«+15a;+56 _ (a;+7) (a;+8) _ a;+8 
^' x^+ 5a;— 14""(a;+7) (a;-2)"a^ 
;«_16 (x+^) (a;— 4) fc— 4 , 

7^ =* T r-TT-7 ^TT = ? -4w«. 



6. 



7. 



aj«_a;— 20 (a;+4) (x— 5) a— 5 



^y— ^y* 



^y (a^'— y*) a?+y 



ui9t«. 



iB^— 2a;y+a;^ ay (a;*— 2a;y+y*) »— y ~ 
a;»— y (.x«+a;y+y«) (a;— y) x-^y 



aJ*+a;y+y* (a;»+a;y+y») (a?«— a;y+y») a;*— a;y+y"* 



^n«. 



9. 



a;*— y* ar»+x*y+a;y*+/ 

a;»— 4aj _ a; (a;»— 4) _ a;+2 
aJ»— 6aj»+8a;""a; (««— 6a;+8)'~a;— 4 
a^+2a;»— 8a;--16 _ a;»— 8 _ a;«+2a;+4 
3(a;«-4) ■~3(a;-2)"" 3 



An%. 
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FRACTIONS. 13 



62. 9. ^Z+f;* ^ ^-glg-^n,. 
x'^+xy+y^ x^+xy+y* 

11. First Am. J^J ; Second Am. ^. 



63. 6. — j: = sBsa; Aw. 

AX X X 

^ 6x»+10a» x»+2iK« . 2a» , 

6. = = =a5H uln«. 

ore a; x 

5a;'+'7aa; 5a;+7a 7a— 3 

6aj»+3x "" 5a;+3 "* "'"S^hPS 

7. ""^ =ga;+y ui««. '^^ =g*+ay+^ Avm. 
x—y ^ x^y • ^ • wr 



8. ^!±^^,.^.^i+y ^n^ 



9. 





OPERATIONS. 


(1.) 


(2.) (3.) 


a:*— 4a; 


a:»+6a*+8a5 aj«— a»— 36 



aJ»+6aj»+8x «»— 4a; a;»+&i;+16 

a;«--4 a;«+6a;+8 (a;— 7) (a;+5) 

a;«+6a;-|-8 a;«— 4 («+3) (»+&) 

(.^4-2) (a;~2) (a;+2) (a;+4) a;-7 10_ 

(a;+2)(x+4) (a;+2) (a;-«2) a;+3"" x+3 

a;-2 ^ 6 . a;+4 , 6 . 

.T-f4 a;+4 a;— 2 ar— -2 
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14 FRACTIONS. 



1 -I- v'' . aj*4- V* vV—aj 

^^ 11. i^ = l_x+x«-a^+^±^,orl+y-y»a:+?^^ 
i-f-X l-j-x l-j-x 

1 a; 2aj* 

11. ^-^=1— 2a;+2a;«-«2a^+:r-r— • 
l+o; 1+a; 



Git. 12. ^+«'y+y^ „^_^+2ay_2y+4!l. 

13. -^=:3y»^3y^+3yaJ«-3x»+-^. 
13. -^=»3a:»-3aj«y+3ajy«-3y»+-^^ 



^^ x»+5iB*+7a;+3 a+l ^ . 2 , ^tt-j o.i r. on 
1^- a^+3Zx-3 =i=I=^+^ ^'«- (^'* 84, Ex. 2.) 

6. a-^x-^ ■ — = ; s= — : — Ans, 

a+x a+x a+x 

a*+x* a^^x^^a^-^a? -«2aj« 

6. a—x ; — = ; = — I — . 

a+x a+x a+x 

«+y x+y x-\-y 

7 ^ , 2ay ^ »'+2ay+y'-2ay ^ x'+y' ^^ 
sB+y a;+y x+y 

7 ^ - ■ ^+y' a^-gay+y+'g'+y' 2(a!'-ay+y') 
X— y X— y aJ— y 

a?-— y X— y a;— y 
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FRACTIONS. 



15 



64. 8. a?+xy+y^+—^-^=^ ^ '^ = Am. 

x-^y x-^y x^y 

^^^^x+y x+y x+y 



65. 9. 



OPERATIONS. 



(10 



^—xy+y^- 



xh,^ 



x^+xy+y^ 






^w«. 



(2.) 
x'-xy+f ,^"^^ , 

a:*+ ajy +y — i»*— y* 






Ans, 



10. 1— a;— r-T — = - z—. = ^ -4w«. 



10. 



1+aj 1+aj l+x 

. 1+x+a;*— :t-^ — = ; =- Am. 

1 — X 1 — X 1 — X 



10. l+aj+a;'+;; = =:; Am. 

1 — X 1 — X 1 — X 

11 . -i l+«+aj 2a+2--l— tt— aj a+l—x ^ 

11. a+l 2 2 —2~~ ^"'- 

^s ^ 

11. a+x — -s=a+x — a— -aj=0 Am. 

or — ax-i- x^ 

It 1.0 3a+2a» l + 3a+2a»— 3a— 2a« 1 , 
11. l + Ja 7-; = 7-; =T-: — Am. 



1 + a 



1+a 



1+a 
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FBA-CTIONS. . 



65. 13. 



OPERATIONS. 



(1.) 
a;«+15a»+56 
V+ 5a;— 14 

(x+7) (x+S) 
'ix+7) (05-2) 
x+S 



fc— 2 
a;-^2— a;— 8 
a;— 2 



10 
'2-aj 



Am. 



24 



(2.) 



^ — 4a; 

(a;+4) (a;+2) 
■^(a;+2)(a;-2) 
a;+4 



2-+ 



a;-2 



2a;— 4+a;+4 3a; ^ 



a;-2 



t;-2 



g . a? . a; a; _52a; 44a; 22a; lla;_ 129a; 
»7. ^- n+i3+26'^52""572"'"572"'"572"^672'~572 

4. l+l=i^+^=5±i? ^n*. 
X y xy xy <ty 

4. l+l+l^^H^±i^ ^^ (riie (IV), Ex. 4.) 
X y z xyz \ v /» y 

4. 1+1==^+1_^±1 ^„,. 
X x^ Q? a? a? 



5.-+-- 

x^ m? ^ ix? 



X , 1 a;+l . 



2 3 5 2y+3a;+5 

"• i:H — i+::T:i= — i«ri — -^''*- 
a;';y aijy' a;»y' a;*y* 



OPERATION. 

_i . ^+y I 1 

1 I a^— y' , a;'+a;3^+y' 
x»— y"^a;»— y»"^ a;»— y» 



l+a;y+2x« 
a;»-j^ 



Ans. 
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67. 9. 



FRACTIONS. 
OPERATION. 



17 



x* — y^ a?* — y^ x* — y* a?* — y* 






J.7U. 



10. 



OPERATION. 
1 1 



+ 



11 ' 11 

x-^-x'^y^-^y x—x^y^+y 

x^x^y^+y x+x^y^+y 



OPERATIONS. 



(12.) 
x+3 x^7 

;^^4a;-2l'^ aj«-4a;-21 
2a;»— 8a;+58 



2+:;:. 



aj2— 4»— 21 
100 



a:''— 4aj— 21 



Am. 



(13.) 

aj+4 J a>+5 
a— 5 05—4 

x«— 16 ay^— 25 

aj2— 9aj+20"^x2— 9x+20 

2x^-41 
a;2— 9x+20 

. ^+^^3^0 ^"- 
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FRACTIONS. 



OPERATIONS. 



68. 



(14.) 



. y»-|-4a;-h3 a;«-t-8a;4-15 
x^+x^'^ a;*— 25 

(0^+3) (a:+l) (x+5)(a?+3) 
(x-J-S) (aj— 2)'^(aj+5) (a:-«6) 

y+1 x+3 
aj_2'^a;— 6 

.T»— 4a;— 5 a;«+aj— 6 



a;*— 7aj+10^a;«— 7a;+10 
2aj«-3a;— 11 



a;«— 7x+10 
lla;-31 



.^TU. 



(15.) 



x»-l 



aj«-36 



aj«+6a;— 7 ^ «»— 2a;— 48 

(a;+l)(a;-l) (a;+6)(a;-6) 
(x+7) (a;-l)'^(a;-8) (a;+6) 

a;+l a;— 6 



a;+7^a;— 8 

a;*— 7a;— 8 a;*+a;— 42 
a.«-.a.-.56"''a;«— a;— 56 

2a;«— 6a;-60 



a;«— a;— 56 

4a;-62 
"a;*— a;— 56 



An», 



68. 16. OPERATION. 

a^+bx+4 a;«+4a?— 5 
a;«+3a;— 4'^a;«+6xH-5 

(^+4)(a;+l) (a;+5)(a;-l) 
(x+4)(a;-l)"^(a;+5)(a;+l) 

g+l a;— 1 
a;— l'*'a;+l 

a;«+2a;+l , a;*— 2a;+l 



2^+2 
a;*-l 



= 2+ 



a;«-l 
4 



a;»— 1 



Am. 
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FRACTIONS. 
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«8. 17. 



OPERATION. 

a;*4-.x*+a;+l aj* — a;' — x+1 

ir»+a;«— aj— 1 "^ ic»— a;»+a;— 1 

(a;»+l)(a:+l) (a;«-l) (a;~l) 

x»+l a;«— 1 

aj^— l"^a;«+l 

aj*+2aj»+l , a:*— 2aj»H-l 



aj*-«l 

2aj*+2 



+ 



aj*--l 



=2+ 



aj*-l 
4 
a;*-«l 



^n«. 



OPERATIONS. 



(18.) 
a:— y a;+y 



«*— y* 



2a^+2y' ^^ .^ 
a;'— y' a;*— y' 



4y« 



Ans. 



(19.) 



a?— y g+y 

a5» — ^ Jc'+y* 



2(x«+y«) 
^+aj»/+y* 



.4ns. 



20. 



1 



OPERATION. 

a^T-y . a?+y 

+ 



a^+aj'y+ajy+ajy'+y* a^— a^^+a;y— a;/+y 
2(a^+a?y+.y*) ^^ 

or, 
.'c*+a5y* — aj*y — ^ as* — xy^+a^ — ^ 



x'^^y^^ 



+ 



ajW-«yo 



2(a:'~y«) ^ 2(a?*+xy+3^) 



^lur. 
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FRACTIONS. 



«« 91 2aJ . 1 2a, \^x l+aj 1 



22. 



23. 



OPERATION. 

2 3(ai-l) 4(x-l)' 

4a!»— 5»+3 



OPERATION. 



^)M. 



+ 



(H-x)(x+y)^ (l_y)(a,+y) 



+ 



(1-i,) (1+a;) (a;+y) ^ (1-y) (l+«) (as+y) 
a!+y 1 



(1-y) (1+a!) («+y) (1-y) (l+«) 



.int. 



24 



OPEEATION, 






+ 



4(l+aj) ^ 4(1 -«) ^ 2(1— aj«) 

2 



l—aj 1+a? 



4(l-aj«) ^ 4(l-a?«) ^ 4(l-a;0 
1 



1— a;« 



oe . 50aj 50v ^^^ 
25. An», _-+--/.— 150. 
7 7 



69. 5. 7aj-^=6a;+? ^rw. 



Am. 



6. 1-1=^ ^r« 
X x^ a? 



7. ^_^=^^ ^H.. 8. 5±^_^=-^ An*. 
a;— 1 a;+l aj*— 1 a;— y x+y x^—y^ 
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FRACTIONS. 21 



69. 9. OPERATION. 

fl^+7a?+12 a;'— 8a;+12 

a^— 3a;— 18 aJ»--3a;— 18 

15a; 



aj«— 3a;— 9 



Am, 



10. OPERATION. 

a;«-f4a;— 12 a;'+2a;— 15 

aj2+5a;— 14 a;«+3a;— 18 

(a;+ 6) (a;--2) (a;+ 5) (a;-3) 

(a;+7)(a;-2) (a;+6) (a;-3) 

x+6 a;+6 1 



x+7 x+6 a;»+13a;+42 

70. 11. OPERATION. 

a;»-.9 i fe'+a;— 20 

a;»+a;— 12 a;«— 25 

(x+ 3) (a;— 3) (x+ 5) (a;^4) 

(a;+4) (a;— 3) (a;+5) (a;— 5) 

x+3 a?— 4 2a;^l 



Am. 



x+4: a;— 6 a;'— a?— 20 



12- ^"•- iq:S+?- ('^^ ««'!»•) 

13. ^M. ^^. (Fwfc 68, 17.) 

14. Jm.^. (F«fe69,8.) 

15. Ans. +^^. 



uilW. 
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FRACTIONS. 



— ^ -_ hmA-c am4-bm — km — c am — c , 
70. 17. m r^= — — r-; = — —r An*. 



a+b 

18. Am. in order. 

19. Ans, 26»-6»- 



a+b a+b 

— ab+ac+bc ah — ac+bc ab+ac — 6: 



2abc 
l+7a 



12 \ 



20. ^7». a;4 



2<i6c ' 2abc 
32x4-5 



105 



71. 



OPERATIONS. 



(5.) 



2+ 



aj-«l 



a;+l 



2X--2+2 2a;+2— 2 
aj-1 ^ aj+1 



a^-1 



u4n«. 



2+ 



(6.). 
2 2 



a?— 1 a;+l 

2a;— 2+2 2 
-X 



a;-l "^oj+l 
4a; 



a^^l 



Ans. 



' a;«+2a;y+y« a;--y (^+!/) (»+y) a?— y 



9. 
10. 



(x^—xy+y*) (x+y) ^ x+y 



= 1+ 



2y 



uins. 



X .. " , x 



i^+y) {^—y) ^x^-^xy+y* ' x—y 
(x+y) (x^—xy+y*) (a;— y) (x^+xy+y*) 

(x^+y^) (x+y) (aj— y) "^ a'+ay+y 

-r —, — s=ix+y Am. 

x^^xy+y^ "^ 

(a;~-2) (.r+1) (a;+5) (a^~4) 7a;+li 

^^- (a.-_4)(a;+3)^(a;-7)(x+l)"' "^aj»-4a;-21 



-« 19 (a^-3) (a;+2) (a;^5) (a;+3) ^ 3x^1 

^^- ■^"* (a;-5)(a;+5)^(a;-2)(a;+2) a;«+3a;-«i0 



Ans. 



' (x—3)(x—3) (x—2)(x+2) "^x'—bx+e 
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FRACTIONS. 28 



^ (a:+4)(x+4)^(ir+3)(aj-3) a;H7x+12 ' 

(x— 2q) (x+a) (x^7a) (x+3a) Sax+4 a^ 

(x+3a) (aj— a) (aj+3a) (a; — 2a) x^+2ax — 3a'* 

^^jci — x+a-^-x a+x — a+x Adox . 

16."^ ^ ^ X— ^ — . = , . ^n«. 

a — x a+x a' — ar 

l—x 1— 2x 1— 3x+2x' 

fi" — x*4-a'+x' a' — x' — a'— x' — 4a'x' 

18. T X , = ,.o . . ^'«- 

a+x a+x a'+2ax+x' 

19. OPERATION. 

(0,+.,,+^.+^) X (x«-xy+y.+^) 

x«-.y»+x«+y» ^ x«+y»+x«-y> 
a;— y fc+y 

^^ «4x*+4x^«+^+-j^ Av9, 



a? — y^ X* — y 

20. OPERATION. 



21 -4n«. x«+l+ ,. 

X* 



x« ' ' x« 

1 



78. 4. Am, 



x—y 

_ a"— x*+a"+x* a+x a* . 

a+x a' — x' — a* — x^ x^ 

1— x'— 1— X* 1— X ___ 1— X 

*"• 1+^ ><l-.^^l-a^-i(T+^ ^^'- 
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21 FRACTIONS. 



l+« 1— a;'— 1— aj* a;* 

1— aj«+l+a^ 1+a; \+x . 

l^a; 1— «*— 1— «* «*(1— a;) 



16. OPERATION. 

a:'+«y+y' !B*+«y+y— 05*— y 

17. :;!»«. I (xy-'+ar-y). 18. ^m. ^^. 

19. ?±t:^x^P^-4C^+a^'y) ^w- (^»* 70, 14, and 

a;*— y* 4a^y ^.^ "^ ""^ 

68, 18.) 

20. ^rw. ^ (xV+ary). 

22. ^iw. aj«+2y+-5^. (Ftdfe 68, 18, 19.) 

24. Am, ^_^^3 . (Fide 70, 14, and 67, 7, Algebra.) 

25. =-- ~=- Afw, 26. -T -J- Am, 

27. 2^ ^«,. 
ao-f-ac — DC 
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PROBLEMS. 25 



EQUATIONS. 

79. 4. a;=36. 5. a;=25. 

80. 8. aj=26. 9. ^=^=63. 

84. 4 a;= 6. 5. a;=60. 
6. x=il 7. ic=15. 

16. ic=14. 

85. 25. x=6, 26. a;=19. 



PROBLEMS. 

89. 4.* Let 20x= the number. 

Then, 15aj+8a;=23. 

Whence, a;=l, and.20a;=20 Am. 

6.* Let 6a;= the number. 

Then, 6a;+3.x+2x=ll. 

Whence, a;=i; and 6a;=6 Am, 

6.* Let 1205= the number. 

Then, 6a;+4ir— 3ir=7. 

Whence, a;=l, and 12aj=12 ^w«. 

7.* Let 45.^= the number. 

Then, 18.T+ 20.t—.t=37. 

Whence, ir==l, and 45.t=45 Am, 
3 
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PROBLEMS. 



89. lO.f Let 6a;—ll= the number. 
Then, | (6x— 9)=| (6a;— 10) 

8»— 12=9aj— 15. 
Whence, a;=3, and 6a;— 11=7 Ajis, 



(1) 

(2)=(1) reduced. 



90. 12.* Let 


6a;= the number. 




Then, 


6a;— 3a;— 2a;— 3=1. 




Whence, 


a;=4, and 6a;=24 Am. 




13.* Let 


30x=s the number. 




Then, 


6a;— 5a;=4. 




Whence, 


a;=4, and 30x=120 Am. 




14.t Let 


11a; +2= the number. 




Then, 


a;=6, and lla;+2=68 Am. 




15. Let 


x= the number. 




Then, 


-3-+ ^=68 


(1) 




8a;+9.x= 12x68 


(2)=(l)xl2 




.T=48 Am. 




15.* Let 


12a;= the number. 




Then, 


8a;+9a;=68. 




Whence, 


a;=4, and 12a;=48 Am. 




16. Let 


x= the number. 




Then, 


r-' 


(1) 




a;+4=15 


(2)=(l)x3 




a;=ll Am. 




16.t Let 


3a; — 4= the number. 




Then, 


a;=5, and 3ir— 4=11 Am. 
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PROBLEMS. 27 

OO. 17. Let a;= the number. 

Then, | (x— 3)=16 (1) 

2a;-6=48 (2)=(l)x3 

a;=27 Ans. 

17.t Let 305+3= the number. 

Then, 2aj=16, x=S, and 3a;+3=27 Ans. 

18.* Let 24a5= his sheep. 

Then, there are 6x sheep in one flock, 4x in another, 
3a; in another, 2x in another, and 450 in an- 
other. 
Whence, 6x+4x+ 3a;+ 2a;+ 450= 24a;. 
Hence, 9x=450, a;=50, and 24a;=1200 

6x=300; 4a;=200; 3ir=150j 2a:=100. 



19. Let 


x= the number. 


Then, 


a;+10a;= 132 




a;= 12 Am. 



20. Let x=: the price of the silver watch. 
Then, 10a; = the price of the gold watch. 
Hence, lla;= 132. 

Whence, x= $12, the price of the silver watch; 

And 10.-?;= $120, the price of the gold watch. 

21. Let a;= the price of the sheep. 
Then, 12x= the price of the cow; 
And 24a;= the price of the ox. 
Hence, 37x= 74. 

Whence, x= $2, price of the sheep; 
12.T= $24, price of the cow; 

Aj.d 24.r= $48, price of the ox. 
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28 PROBLEMS. 

Ol. 22. Let «= the price of the key. 

Then, 12a;= the price of .the silver watch; 

And 25a;= the price of the gold watch. 

Hence, 38x= 342. 
Whence, x=. $9, price of key ; 

12a;= $108, price of silver watch; 

And 25a;= $225, price of gold watch. 



Then, 



Let aj= price of 1 \ 

8aj= price of 1 cow; 
16a;= price of 1 ox. 
20a;3s price of 20 sheep; 
40a;= price of 5 cows; 
32a;= price of 2 oxen. 
Hence, 92x=460. 

Whence, a;=$5, price of 1 sheep; 8aj= $40, price of 1 
cow; 16a;=$80, price of 1 ox. 

24. Let rr= the number of days. 

Since one man gets -\ $ per day, three men will get | $ for 

3a; 
1 day, and for x days they will get — $. 

Since om boy gets I $ per day, two boys will get | $ for 1 

2x 

day, and for x days they will get — - $. 

TT ^x 2x ^.. 

Hence, -—+—-=23. 
4 



Whence, 



.r=20 days Am. 



24.* Let 20iP= the number of days. 

Since one man gets \ $ per day, three men will get | $ for 
1 day, and for 20aj days they will get 15a; $. 
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PROBLEMS. 29 

Since one boy gets \ $ per day, two boys will get * $ for 1 

day, and for 20a; days they will get 8a5$. 
Hence, 23a=23. 
Whence, x=:l, and 20a;=s20 days Ans. 

013. 28. Let a;== the distance the 1st man travels. 

3 4 ^x 

Then, -X7=Xa5=-=-= distance the 2d man travels. 

ia 7 7 

6a; 
Hence, x + -— = 520. 

) 7 

6a; 
Whence, a;=280 feet, and -^=240 feet. 

30. Let X == the time. 

3 
Then, - = the part the 1st will fill in one hour; 

3 
— = the part the 2d will fill in one hour; 

■= = the part the 3d will fill in one hour; 

- = the part all will fill in one hour. 

X 

3 3 11 

Hence, (axiom 1,) +T7i+R=- 

^ ^ 10 5 X 

Whence, ic=| of an hour =48 minutes Ans, 

31. Let X = the time. 

Then, ^ = the part the 1st will fill in one hour; 

^ = the part the 2d will fill in one hour; 
== the part the 3d mill envpty in one hour; 

- = the part all will fill in one hour. 

X 



Hence, 



1^1_7^1 
6 X 



o 



Whence, a;=:4 hours Am, 

Digitized by LjOOQ IC 



80 PKOBLEMS. 

03. 32. Let x = the time. 

Then, - = the part A can do in one day; 

o 

- = the part B can do in one day; 

2 
Y^= the part C can do in one day; 



15 
1 

X 



= the part A, B, and C can do in one day. 

112 1 
Hence, d+^+iv=-; whence, x=l^ days Am. 
o u ID X 

The equation for the figures in ( ) is, 

3+o+o=~» whence, x=:l hour Am. 

o ^ o a? 

33. Let 0?= the time in which B can do it alone. 
Then, -= the part A and B can do in one day; 

-== the part A alone can do in one day; 

-= the part B alone can do in one day. 

X 

Hence, ^ — 7^^"^ whence, a;=17^ days Am. 
The equation for the figures in ( ) is, 

-g— 22'^^» whence, x=|| days Am. 
35. Let X = the time in which the man alone can drink it. 
Then, - = the part the man alone drinks in one day; 

^= the part the woman alone drinks in one day; 

= the part both drink in one day. 



10 

10 30"" 5c 



Hence, Ta—oa^- Whence, a;=15 days Am. 
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PROBLEMS. 31 

03. 36. Let x = the time in which all can do the work. 

Then, - = the part A, B, C, and D can do in one day; 

•27 

3 

-= " 3A,3B,3C,and3D " " 

X 

— = the part A, B, and C can do in one day; 

7 • 

2 ==the part A, B, and D can do in one day; 

19 

YJ5= the part A, C, and D can do in one day; 

13 

— = the part B, C, and D can do in one day; 

11 7 19 13 

—+-+70+70= part 3 A, 3B, 3C, and 3D can do in one day. 

Hence, {a^tom 1,) -g-+4+Y2"*"T2^x 

Whence, ^=2! days, in which all do the work. 

1 13 

Now, 3-7^= the part A alone can do in one day =|S: 

05 12 ^ I •' 

1 19 

Y^= the part B alone can do in one day == 3^ ; . 

1 7 

= the part C alone can do in one day = jig ; 

X 4 

^=the part D alone can do in one day = y*2' 

Therefore, A can do the work in 1 day, B in 2 days, C in 
3 days, and D in 4 days. 
OS. 37. Let a;= the less part. 

Then, 55 — «= the greater part; 

And 55— 2a;=: the difference of the parts. 

Whence, a;= 22, the less part; 

And 55 — 35= 33, the greater part. 
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32 PROBLEMS. 

98. 37. (2.) Let x» the greater part. 

Then, 80 — x^s the less part. 

_ X 3 

Hence, ^^-^ 

Whence, a;=s60, the greater part 

Aru, 80— a;»20, the less part. 

38. Let x=s the distance from A to B; 

2x 

— =the distance from C to D; 
o 

(X X \ \ X X ~ 

Z+o ) X ^~ V9+ Q^ ^^® distance from B to C. 

Hence, 35+^4.^+?= 134. 

Whence, x=72 miles, distance from A to B; 

2x 

^=48 miles, distance from C to D; 

o 

—+-=14 miles, distance from B to C. 

39. Let x=- the money he had at first. 
Then, x — 5= money after spending 5 shillings; 

2x— 10 

3a;-^15= money after borrowing; 
3a; — 20= money after spending 5 shillings at 2d inn; 
6.T--40 

9a;~60= money after borrowing; 
9.x— 65= money after spending 5 shillings at 3d inn; 
18a;— 130 

27a;— 195= money after borrowing; 
27a; — 216= money after spending 21 shillings at 4th inn. 
Hence, 27a;— 216=0 
Whence, .7;= 8 shillings Am. 
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PROBLEMS. 33 

94. 40. Let x^ marbles he had at first. 

Then, x — 2= marbles after laying aside 2; 

2a? — 4= marbles after winning; 

2x — 7= marbles aft«r laying aside 4; 

4x — 14= marbles after winning; 

4a5 — 18= marbles after laying aside 4; 

8a; — 36= marbles aft^r winning. 
Hence, 8a;— 36+9=13. 
Whence, a;=5 marbles Am. 

42. Let a;= his original stock. 

Then, a;— 1000= his gain the 1st year; 

205—1000= stock at the end of the 1st year; 

2.T— 2000= gain the 2d year; 

4a;— 3000= stock at the end of the 2d year; 

4a;— 4000= gain the 3d year; 

8a;— 7000= stock at the end of the 8d year. 

8a;— 7000=3a;. 

a;=$1400 Am. 

a;= the less, and 40 — a;= the greater. 
40a; — a;*=35a5; whence 5 and 35 are the numbers. 

a;= the velocity per hour in 1st case. 

2x 

— = the velocity per hour in 2d case, 
o 

Now, 14 — X, or 4+^, is the velocity that wouJd have been 

made by the man per hour in still water. 

2a; 

Hence, 14— a;=4+-^. 

2a5 
Whence, a;=6 m., and -^=4t m. 





Hence, 




Whence, 


44. 


Let 




Then, ^ 


45: 


Let 




Then, 
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S^ PROBLEMS. 

94. 46. FiBST Case. — Let «= the time. 

A 



Let M G represent the road traveled over, m being the point 
from which A and B started. By the first condition the 
parties will be situated as indicated by the letters. 

Since A goes 7 miles per hour, in x hours he will go 7x 
miles = M A. 

Since B goes 10 miles per hour, in x hours he will go 10a; 

' miles = M B. 

Since c goes 5 miles per hour, in x hours he will have 
gone (5a5-f 12) miles from the point M = M c. 

Now, by the qufetion, 2mb = ma + mc. 

Hence, 20aj=7a5-f 5a;+12. 

Whence, i»=l3 hours Am. 
46. Second Case. — Let x= the time. 

A c 
M B 

The parties will be situated as indicated by the letters. 
Here, 2MC = MA-fMB. 

Hence, 10x+24=7a;+lQaj. 
Whence, a;=3| hours Am, 

46. Third Case. — Let x= the time. 

A c 
B ^M 

Here, mc=5.7j— 12; ma=7x; MB=10a:. 
Now, 2ma=mc + mb. 
Hence, 14«=5a;— 12+lOa;. 
Whence, a;=12 hours Am. 

95. 2. Let 20a;= the rent last year. 

Then, 20a;+x=21a;=r the rent this year. 
Hence, 21ic=840; a;=40; 20»=$800 Am. 
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KLIMIXATION. 



a,s 



ELIMINATION. 



103. 



104. 



2. 


X=r 5 


, y=4- 


3. 


iB=10; y=20. 


4. 


»= 3 


y=2. 


5. 


a;= 1; y=l. • 


6. 


«= 1 


,^=0. 


7. 


*=lli y=7. 


8. 


X- 


y=3. 


9. 


«= 4; y=5- 


10. 


a;=10 


y=i2. 


11. 


*-i4t¥5; y=9|l? 


12. 


a;=26 


y=22. 


13. 


a;=56; y=40. 


14 


a;=60 


y=40. 


15. 


a;=17|',; y=-/,. 


16. 


x= 6 


^^=7. 


17. 


«= 1; 5^=3. 


18. 


a;= 


,y=0. 


19. 


a;=12; y=48. 



20. x:= 2; y=3. 
22. .x=3i; 3^=28. 
24. ic=15; y=30. 
26. a;=15; y=30. 
28. a;=35; 3^= 70. 
30. a;=28; y=56. 



21. aj=12; ^=24. 
23. .r= 7 J 3^=14. 
25. a;=49; y=90. 
27. a;=30; y=14. 
29. »= 0; y=l. 
31. »= 1; y=l. 



106. 4. a;= 2; y=3. 
6. a;=12; y=16. 
8. a;=10j y=20. 
10. x= 5; y=4. 
12. a;= 8; yr=4. 



5. a;=l; y=4. 

7. a;=8; 5^=10. 

9. x=l; 5^=3. 

11. a;=7; y=10. 



107. 13. x=6] 5^=12. 
15. ic=3; 5^=5. 
19. a;=2; 3^=3. 



14. a;=4; y=6. 
20. aj«3; 5^=5. 
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36 PROBLEMS. 

109. 3. aj= 1; y=l. 4. ir=85; y=35. 

6. a;=80; y=50. 7. x=10||; 3^=31 J. 

8. 05=24; y=8. 9. x^^^^; y=,V 

10. a;= 2; y=4. 11. aj= 8; y=5. 
12. a.= J; y=|. 

111. 2. aj=: 4; y=6; 2=8. 3. a;=l; ^^=2; 2=3. 

4. a?=24; y=9; 2=5. 5. a;=5; y=6; 2=7. 

Ua. 6. aj=36; y=24; 2=12. 7. a;=4; y=6; 2=2. 

118. 2. aj=l; y=2; 2=3; ii7=4. 3. m=4; a;=5; y=6; 2=7. 

114. 2. a?=10; y=9; 2=8. 3. aj=3; y=4; ^=r:5. 

4. aj=6; y=7; 2=4; ti7=9. 5. a;=12;y=8;2=6; m?=4 
6. a;=3; y=4; 2=5. 



PROBLEMS. 

115. 3. Let a;= first number, y= second. 
Then, 3a;+5y=165, and ?+f =8. 
Whence, a;=20, andy=21. 

4. Let aj= first number, y= second. 
Then, a;+7=3y, and y+7=5iB* 
Whence, x= 2, and y = 3. 

5. Let x=s one, and y= the other. 
Then, x+y= lOO, and a;— y= 20. 
Whence, a5=60, and y=40. 
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PROBLEMS. 37 

US. 6. Let c= the greater, y= the less. 
Then, 05+^=40, and aj=3y. 
Whence, x= 30, and y = 1 0. 

7. Let x=: A's money, y= B's. 
Then, x+i/=s^Oj and a;+5=y — 5. 
Whence, a;=:J20, and y=$30. 

8. Let 05= value of 1st horse, y= value of 2d. 
Then, aj+25=2y, and 5(+25=a;— 25. 
Whence, value of 1st horse, $125; value of 2d, $75. 

HO. 9. Let 6x= the quantity of wheat and corn. 

Then, 3x+ 5= quantity of corn, and 2x+ 10= wheat. 
Hence, 3x+ 5+ 2a;+ 10= 6aj. 
Whence, a;=15. 

3a;+5=50 bushels com; 2a5+ 10=40 bushels wheat. 

x=: 1st part, and 4a;= 2d part. 
5a;=50; a;=10, 1st part; and 4a;=40, 2d part. 

3a;=lst part, and 5a;=2d part. 

8aj=72; 3a;=27, 1st part; 5a;=45, 2d part. 

a;=lst,5^=2d, 2;=3d. 
a;+y=ll; aj+2;=12; 3^+»=13. 
Whence, 5= let, 6= 2d, 7= 3d. 



10. 


Let 




Then, 


11. 


Let 




Then, 


13. 


Let 




Then, 



14. Let a;= 1st, y = 2d, «= 3d. 
Then, "^+-=5; -+-=7; 

X 1/ X z 

Whence, ^=lst, ^ = 2d, ^=3d. 
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PROBLEMS. 


116. 


15. 


Let 


bx^= the income of each. 






Then, 


4x=s what A spends per annum ; 






And 


4a;-|' 50= what B spends per annum; 
$25= debt of C per annum. 






Hence, 


4a:+50=5a;-f25. 






Whence, 


aj— 25, and 5a;— $125, the income of 




16. 


Let 


-= the fraction. 

x+S ^ . X 2 






Then, 






Whence, 


2=12, y=10, and the fraction is j§. 



IIT. 18 Let x= the left digit, y= the middle, «= the right. 
Then, 100a;+ 10^+2= the number. 

By the question, y=2ic; (1) 

^=^+3; (2) 

And 100rc+103^+«— 99=1002+10j^+a;. (3) 

Whence, the number is 241 Ans. 

19. Let w=4th, ic=3d, y=2d, 2;=l8t. 
Then, 1000w+ 100a;+ \^y+z=^ the number. 

By the question, 2w=3^ ; (1) 

z=aj— 2; (2) 

100ic=75^; ^ (3) 

And 1000w+100x+10^+;s— 909=1000;s-fl0%+10a;4-w. (4) 
Whence, the number is 2341. 

20. Let a;=3d, ^=2d, z=lst. 

Then, 100a;+ \^y+z=^ the number. 

By the question, x=2z] (1) 

x+y+z=^3; (2) 

And 100x+10y+«--81=1002+10x+y. (3) 

Whence, the number is 201 Ans. 
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PROBLEMS. - 39 

US. 23. Let 35= number of eagles, ^= half-eagles. 
Then, x+y=560, and 10a;+ 5^^=5000. 
Whence, he used 440 eagles and 120 half-eagles. 

24. Let 2x= A's age now, and a;= B's age. 
Then, 2a;— 10=3x— 30. 

Whence, A is now 40 and B 20 years of i^e. 

25. Let 5a;= A's, and 5^= B's property. 
Then, 25a+y=2700, and 25^+a;=5100. 
Whence, A has $500 and B $1000. 

26. Let 2a5= value of gold, and y= value of silver watch. 
Then, j/+50=a;, and 2a;+50=5y. 

Whence, the gold watch is worth $200; silver watch, $50. 

27. Let x= the majority votes, and 4y= the minority. 
Then, a— 4y=80, and a;+y+25=6y— 50. 
Whence, the successful candidate got 700; the other 620. 

28. Let x= the gold, ^= the silver. 

Since 19^f pounds of gold lose 1 pound when weighed in 

25a; 
water, x pounds of gold will lose j^ pounds. 

Since 1.0^ pounds of silver lose 1 pound when weighed in 

2v 
water, y pounds of silver will lose ^ pounds. 

. OA J 25a; 2y 5 
Hence, a;+y=20, and jgj+^^j 

Whence, a;= 14.77; 3^=5.23. 

29. Let a;= price of sherry per doz., y= brandy per doz 
Then, 2a;+y=234, and 7a;+83/=1185. 

Whence, the sherry is worth 76^ s. per doz., brandy 81 J. 
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40 PROBLEMS. 

IIO. 30. Let 422;= the whole composition. 

Then, 28a;+ 10= niter; 7a;— 4^=8ul.; 4a;+ *^0— 2= char. 

Hence, 39x+4j|=42a;. 

Whence, 3a5=4i|, and 42a;=69 pounds Afu. 

31. Let a;= first price of sherry, and ^=port per doz. 
Then, a;+ 1= price of sherry after rising, and y-f 1= port. 
Hence, 30a;+20y=120; 

And 3()y+30+25a;+25=:195. 

Whence, sherry was worth $2j port J3 per dozen. 

32. Let 05= A's, y= B's, 2= C's property. 

Then, x+^ (y+«)=5500; ^+1 (a;+2)=5000; z+\ (a;+^)=5250. 
Whence, A had $2000, B $3000, and C $4000. 

33. Let x=s the time past noon. 
Then, 12 — a;= the time till midnight. 

X 60— 5x 
^^^^^' 2=-^6~- 

Whence, a5=3|, and it is 20 minutes past 3 o'clock. 

34. 200 hushels, at 80 cents per bushel, will briiio; $160 00; 

30 bushels, at 30 cents per bushel, will bring 9 00. 
Hence, he must have 170 bushels of corn and barley in 
the mixture, worth $151.00. 
Let 05= corn, and y= barley. 
Then, x+j/=: 170, and 70a;-f 90^= 15100. 
Whence, he must use 10 bushels of corn, and 160 of 
barley. 

35. 136 bushels, at 48 pence per bu., will bring 6528 d. ; 

86 bushels, at 54 pence per bu., will bring 4644 d. 
Hence, he must have 50 bushels barley and rye in the 
mixture, worth 1884 pence. 



Digitized 



by Google 



PROBLEMS. ' 41 

Lot ajaa barley, and y= rye. 
Then, a;+^= 50, and 36aj+ 42j^= 1884. 
Therefore, he must use 36 bu. of barley and 14 of rye. 

119. 36. Let w= share of Ist, a;=2d, y=3d, 2=4th, and 
ni^B the whole amount divided. 
Then, %i'^x+y-\-z^=im\ (1) 

Aud «="i=i' (2) ..=^^ (3) y^^ (4) u^z+XA. (5) 
Whence, «= - (6^ rr= - (7) 3^== -g ; (8) 

-3-f^ + -5+2;=m. (9)=(1) 

Hence, ;.=?^ (lO)and «=^+14.(ll)=(5) 

Then, ^'=?^'_f.l4 (12)=(11) & (6) compared. 

The whole amount divided was then $120. 

The 1st share was $40; '2d, $30; 3d, $24; 4th, $26. 



130. 37. Let lla;=rwhat he owed to the 1st creditor; 
18y= what he owed to the 2d creditor. 
Then, 4a;+3^+3=53, and 3a;+5y— 1=42. 
Hence, he owed the first $121, and the second $36. 

38. Let .1;= what A had, y= what B had, 2= what C had. 

After the first division the parties had, 

.T— y— «; 2y\ 22. 

After the second division the parties had, 

2x'^2y—2z] Zy^x-^z] 4z, 

Afler the third division the parties had, 

4flj—4y— 45=32; 6y— 2aj— 2«=32; 72— a?— y=32. 

Whence, A had $52; B, $28; C, $16, at first. 
4 
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43 INVOLUTION. 

ISO. 39. Let x= dimes, and y= number of half-dollars. 
Then, x^y=6, and 10a:+ 50^^=100. 
Therefore, otie half-dollar was used, and Jioe dimes. 

40. Let x= number of dimes, i/= half-dollars. 
Then, a;+y=12, and 10aj+ 50^^=200. 
Therefore, he used 10 dimes and 2 half-dollars. 

41. Let x= the number of eagles, y= half-eagles. 
Then, a;+y=8, and 10a;+5^=65. 
Therefore, he uses 5 eagles and 3 half-eagles. 

42. Let x=s the number of dimes, y=s half-dimes. 
Then, a;+y=73, and 10a;+5y=615. 

And he uses 50 dimes and 23 half-dimes. 



INVOLUTION. 

184. 5. 4x^] 9xy; lexY; 25.xy; 36a^f; 49«y; 64^^. 
6. Safi] 125.x»/; 343a;y; 512xy; 729a^f^; 1000ic»y"; 
1728.r«/.2«. 

15. x»»; x^Y] dxY; 16x«/; 25xy; xi/; x^y^; x«. 

16. —X*; x»y; 125.xV; — ^y; — 343a^^; 512.Ty; and 

— x« 

^ ^ 4096a^ 
y ' 64' 15625y»* 
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INVOLUTION. 43 

* Remark. — In the application of the Binomial Theorem the following 
table of coefficients will be valuable : 

1 1 

1 2 1 

13 3 1 

14 6 4 1 

1 5 10 10 5 1 

1 6 15 20 15 6 1 

1 7 21 35 35 21 7 1 

1 8 28 56 70 56 28 8 1 

1 9 36 84 126 126 84 36 9 1 

1 10 45 120 210 252 210 120 45 10 1 

189. 1. OPERATION. 

1 5 10 10 5 1 

243aj5 81aj* 27ar» 9a^ 3x 

2y . 4y 8y» 16y* 32/ 

(3a;+ 23^)'^= 243ar»+ 810xV + 1080ar»/+ 720a;y + 240a;y + 32/ 

(1) The first line contains the binomial coefficients of (x+y)^ 

(2) The second line contains the decreasing powers of 3a;. 

(3) The third line contains the increasing powers of 2a;. 

(4) The fourth line contains the products of the corresponding' terms 

of the other three lines. 

4. OPERATION. 

13 3 

8a;« 4a;* 2x^ 

__3/ 9/ -27/ 

(2a;2— 3a^)»= 8a;« — 36xy +54a;y —27/ 
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L00ARITHH8. 



LOGARITHMS. 



150. 



Logarithm of 


.015364 = 


2.186504. 


Logarithm of 


123456 = 


5.091512. 


Logurithm of 


.023967 = 


2.379614. 


Logarithm of 


.111122 = 


T.045800. 


Logarithm of 


.999999 = 
(1) 


0.000000. 


Logarithm of 


6.832 = 


: 0.834548. 


Logarithm of 


.0362 = 


: 2.558709. 


Logarithm of 


188.725 = 
(2.) 


2.275839. 


Logarithm of 


.00634 = 


: 3.802089. 


Logarithm of 


62.18 = 


1.793651. 


Logarithm of . 


00010196 = 
(3.) 


: 4.008438. 


Logarithm of 


3642 = 


3.561340. 


Logarithm of 


23.68 = 


1.374382. 


Logarithm of 


153.8 = 

(4-) 


2.186958. 


Logarithm of 


.657 = 


1.817565. 


L<^rithm of 


.0793 = 


2.899273. 


Logarithm of 


8.285 = 


0.918292. 
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RADICALS. 45 



RADICALS. 

160. 6. 2l/T9; 3l/6; 32l/2; 2l/2i; 3l/2T; 4v 30; 13v'2. 

7. 14i/2; 15i/3; 161/5; 17l/7; 18l/Ti; 19i/T3. 

9. 3#'3; 3#'5; 3^7; SfU; Bf'U. 

10. 4^5; 4^7; 4ti^Tl; 5^9; 6#^n. 

1«1. 13. 4v2= 5.65685; 5l/2= 7.07106; 6i/2= 8.48528. 
81/2=11.31371; 9 1/ 2= 12.72792; 10 1/ 2= 14. 1421 4. 

162. 3. 19xf; 21a;y«; 16a;y. 4. 18ajy«; 20icy; 22.ry. 
5. 2xf; 8ic»/; 2xi/\ 6. 3a;j^«; 2icy« ; 3.'ry. 

163. 3. 2xf; — 3a;V; 13a?y. 4. a^; 2a;y; 3ah. 

5. Imaginary; — 3a;y; 23a^'. 6. a;y; 4ajy; — 6iry*. 

CASE V. 

3. 2a;^«1^2; 2ajf 3^; {xyVWj] i^!/^'^- 

4. Jxyi/5; /^a^Vv'TO; 2.T»yv^l5; 2^-3^^ 2^. 

5. 4a:»/#'2; 2xyf2', ixfV2i] '%xyV^. 

6. Jajy»l?'256; {xyVTO; xiyVlO^: 30iryv^^. 

7. 2a;yi/TI^; 5xyi/3^; 2xyv/2y; 14xyi/7S. 

8. 5a^*l/2S; lOxyi/2^; 9/l/3S; ^a;y V^2^. 

9. ^a;yi/^; ^ayi^l^; \yW^] aVSyi. 

164. 5. 14ryVn^. 6. 54|a3rV35. 
7. -V-a^^l/e. 8. Hiajy'V 21^. 
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RADICALS. 



164 


9. i,^3-xfVf>. 


10. 14a,y^5. 




11. Uxy^^2. 


12. \(3fT+2f^)xf 


16S 


. 13. l(V2+V'3+V^)xf. 

14. (),x},'+ixy+ixy)V7. 

15. 6(fS+f'l+f5)xy'. 






16. 6(l/5+l/7+v'Tl+l)a;y. 




17. TV5(»/3+l/5+l/7)a3,z 


18. 2 (1/2+ 12) V- 




4. 2xh/V5. 


5. Jayi/5. 




6. ^\xfVTO. 


7. -^'^xfVf. 




8. ia;yi/3. 


9. ay. 




10. a;yi^3. 


' 


166. 


11. ccy'. 


12. xy^f'y. 




13. (21?'y-l)«y«. 


14. 3>,a;Vl/58. 




15. j'j^yv/?^. 


16. ^w«. 0. 




17. Am. §l/6. 




167. 


11. l/!B«— aS 


12. Va^-y. 




13. Aru. l/5. 


14. ^n». 5. 




15. 5+1/2. 


16. 5aj— 4y. 




17. Ans. 4. 


18. 17+21/30. 




19. 2.T;+3^+2v'6cBy. 


20. Am. 32. 




21. 5a-.+ 8y+4l/10«y. 


22. 80a!+108v^— 126y 




23. 90a;— 90y+122v'^. 


24. x-y. 




25 a!+llVa;+28 
.-B— lll/a!+28 


- :if. 




32. x—9; x—4; a;— 16. 
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7_|/40 ' 9 



47 



^ :=-2(V'3+V7)=-8.7556. 



1/3-1/7 

_i 45+10 V-2 ^3^,^gg 

9-1/8 73 

1/3+1/2 ^ 5+21/6= 9.898979. 
1/3-1/2 

5. ^!~^!=5-2l/6=.1010206. 

. 1/3+1/2 

^^+^^=4+1/15=7.8729833. 
1/5-1/3 

}ll=:^=4-l/l5=.1270167. 

1/5+1/3 

7. ]:^l±il|=6+1/ 35=11.9160798. 
1/7—1 5 

2l/Ip^l/i3_ 12l/l43-161 _ ^i^o^Qfl 
2l/TT+3l/l3 73 



Digitized 



by Google 



48 EQUATIONS OF THB SECOND DEGREE. 



EQUATIONS OP THE SECOND DEGREE. 

ISO. 9. Let a;=stlie whole quantity drawn out each time. 
Now, a= the wine in the cask at first. 

Then, a — x=s the wine left after the 1st dra^ng; 

And x:= water poured in after Ist drawing. 

He now draws out x gallons of the mixture, and the quantity of 
wine in this x gallons is to the quantity of water as the wine 
left after the first drawing is to the water poured in. 

Hence, (vide Arithmetic, 263,) 

— ^^ -ss wme m 2d drawing, and — = water. 

Then, a—x ^ "" ^ =; ^^ ^= wine left after 2d drawing ; 

a d 

And 2x =— ^^ -= the water in the cask, including that 

a a 

poured in after 2d drawing. 
In the same way, 

-^ — r— ^=wine in 3d drawing, and — ^^ — r—^= water. 

Then, ^^ ^^ — 5-^=^^ — =-^=wine after 3d drawing: 

. , o ^ 2aa;*— ic» 3ax(a—x)+a^ ^ • xu 1 
And 3a; z — = ^^ — z-^ sswater m the cask. 



including that poured in after 3d drawing. 

aj(a— a;)» . . .^, , -3aa 
im, -^^-j — ^ = wme m 4th draw., and 

TT (<* — ^y ^i<^ — ^y (<* — 35)* . iw .., , 

Hence, — —^ ^^ — j-^s=i — j-^^ss wme after 4th drawing; 



. . x^a—xy . . .,, , ,3aajVa— a;)+a;* 
Agam, -^^-^1 = wme in 4th draw., and ^ — j-^ » water. 
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RADICAL EQUATIONS. 49 

And ^^ — 3 — ^^ -= water in the cask, mcltiding 

that poured in after 4th drawing. 
Whence, ^^ — i-=5[>, or - — — =6^, and x=ia* Ca^-—h^). 

a ^ a? ^ * 



RADICAL EQUATIONS. 

198. 10. 17+2i/SM^=27 (1) 

i/5h^= 5 (2) 
Hence, a?* +9=25, and a;=±4. 



11. 5-l/25-a;«=3a; (1) 
25— a;^=9x*— 30aj-h25 (2) 

Hence, 10x=30, and aj=3. 

12. \/^^^^^=lQ—Vx (1) 

a;— 32=256— 32l/a+a; (2)=(1)' 
Hence, v a5=9, and a:=81. 



13. l/a:-h40==10-l/a (1) 

x+40=100— 20l/5+a; (2)=(1)* 
Hence, i/x=3, and x=9. 



14. Vo;- 16=:V/aj— 2 (1) 

x-^16=x-4t\/x+4: (2)=(1)« 
Hence, l/.'r=5, and x=25. 



5 
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50 RADICAL EQUATIONS. 



198. 15. 1/^+8-1^^^^=21/2 (1) 

a.+8-.2i/?^;=^+aj-8=8 (2)=(iy 

l/a;^— 64=x— 4 (3)= (2) reduced. 

a;»— 64=aj»-8x+16 (4)=(3)« 
Hence, 8aj=80, and a;=10. 

16. l/S+l/S=r9=-i= (1) 

l/a;--9 

l/aj«— 9cc+a;— 9=9 (2)=(l)xi/i^ 

l/S^^i:9i=18-aj (3) =(2) 

^ a:«-9aj=324-36a:-hx* (4)=(3y 

Hence, 27a;= 324, and a;= 12. 



17. Vl+xi/^^^=l—x (1) 

l+ajl/^3l=l-2aj+aj« (2)=(1)« 

l/S^iri=x— 2 (3)= (2) reduced. 

rr2~l=«»-4x+4 (4)= (3)* 
Hence, 4aj=5, and a;=|. 



18. 1/^1/10=^= ^^+^^^-" (1) 

l/S=3 l/TO^^ (2)= (1) reduced. 

a;=90— 9a: (3)= (2)^ 
Hence, »= 9. 

19. _!£z:l=4+]^^^ (1) 

1/9.C+1 2 [fractions. 

18a:— 2=24l/S-f8+9a;— 1 (2)=(1) cleared of 

X— I l/x= 1 (3) = (2) reduced. 
Hence, Vx=3, and V^a:= — ^. 

Remark. — x may be 9, or i, with the preceding limitations. 
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198. 20. ■ 3i/g+10^v/g+16 

3v2x—lQ l/2x— 4 [fractions. 

6a;— 2 1/2^—40= 6a+ 38]/ 2^— 160 (2)=(1) cleared of 
|/2S=3 (^)=(2) reduced. 

Hence, 2a5=9, and 35=4^. 

21. •^+28 ^ i/'^+38 

l/a;4- 4 l/aj+ 6 [fractions. 

a;+34l/S+168=a;+42l/i+152 (2)=(1) cleared of 
Hence, l/x=2, and aj=4. 



22. ^+!:^i^=il=^ (1). ■ 

(2)=(1) transposed. 

(:3)=(2)« 

Hence, a;*=2a6— 6^ and aj=zfcl/2a6— R 

2a~\-'i/x l/x [fractions. 

2a;+al/i=4a*--a; (2)=(1) cleared of 

a /- 4a* 



a , Va>- 


-iC* 


X 


x' 


X 


a; 
2a 


b 


Va'- 


•a? 


a 




»* 


X 


x^ 


b^ 


b 


'«» 



- /- 4a . 

Hence, i/a;=a, and y a;= — ^; and, with these lim- 

. . o 16r^' 

itations, a;=a*, or -^ . 



24 "-^!!zg =5 (1) 

a+l/a*— a;2 

(a--|/^^II^O^ _ (F/cfe Algebra, 

x^ ^^ 164, Ex. 8.) 
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52 RADICAL EQUATIONS. 

a— |/Sri:^3=ztxi/6 (3)=-/(2) 



— l/a^^^'=dbicl/6— a (4) =(3) 

a^-'X'=x'b=p2ax x/h-^-a? (5)=(4)« 

a;(l + ^)=zb2av/6 (6) =(5) reduced. 
2al/6 



Hence, a;=db- 



i+fr 



194. 25. }^^ v:«z:5^V^ 



2i/a«— «» ic 2a 



(3)= (2) reduced. 



X b X 

x'=s4ab—4b* (5)= (4) reduced. 

Hence x=±:2\/ab—b*. 

26. . <Hhx+v;|^+^«^j 

^^ — — -^ =6—1 (2)=(1) modified. 

€i—j~X 

^4£^,=6^-2.+ l (3)=(2). • 

l-(^^3=^'-^*+l (^)=<3) modified. 
£-=±1/26=6^ (5)=l/(4) 

Hence, ^.^^"Jl^JED 
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194. 27. 



5— >/25— flr » 
5+l/25--x« 



1 



5_^25-aj»=db- 



l/25-x*=,5q=| 

25— a;*=25=f=5x+ 

x==fc4. 



aj« 



(1) 

(FwZ€ Algebra, 
^^'^^ 164.) 

(3) =(2) modified. 
(4)=(3)« 



28 



l/8+a; l/8— a; __l/ac 

j/S Vx 2 

8+a; 2l/64— a;^ 8— «; _«; 
XXX ~4 

|/64— x^ _ai 8 
64— g; '_a;^ 64 



Hence) 



"64 ^aj« 
aj=db8. 



(1) 

(2)=(1)« 

(3)= (2) reduced. 



Remark. — The answer of example 26 is rb2v'a6— 6^, in which, if 
a— 8 and 6=4, we have af=zb8, the answer of example 28. 



194. 29. 



l/20— aj . /^ l/20+a5 

-7=r= f- V 5=g , — ■ 

l/20— « 



(1) 



\/20+x ' ' ' 1/26— aj ^ " [of fractions. 

20— 4a;1^5+aj«+20l/5— xV5=20+4a;l/5+ic2(2)=(l)cleared 
ojM '5+8aj|/5=20l/5 (3)= (2) reduced. * 

aj«+8aj=20 • (4)=(3)--l/5 * 

Henee, a;=2 or— 10. 



30. 



l/4a;+20 4— v'aj 



4+1/', 



l/a 



(1) 



[fractions. 



l/4a;2+20a;=16— a: (2)=(1) cleared of 
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54 RADICAL EQUATIONS. 

4a:»+20a;=256— 32a;+aj* (3)=(2)» 
Hence, a;=4 or — —. 

1»4. 31. }^+}^=a (1) 

Vx—l Vqp+l [fractions. 

fl?+l+ic— l=al/S^^ (2)=(1) cleared of 

(3)= (2) reduced. 
(4)=(3)« 




Hence, a;==t-^^ 

l/a«— 4 

32. T/a*+aa;=a— l/a»— oo? (1) 
a«+aa;=a*--2al/a«— aru+a'— ao; (2)=(1)« 

2i/a«— aa;=a— 2aj (3) =(2) reduced. 

4a«— 4aa;= a*— 4aa;+ 4aj* (4) = (3)^ 

Hence, aj==t-i/3. 

33. l/a+l/x=l/aS (1) 
l/a+l/S=l/aXl/S (2)=(1) 

(l/a— 1) X Vx=zVa (3)= (2) transposed 
a [and factored. 



Hence, 



"(l/a-l/ 
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PROBLEMS. 

19€^. 3. Let 25+a;= one part, and 25— a;= the other. 
Then, 625— ic'=621. 
Hence, • a;=db2; 

And 25+2=27, one part; and 25—2=23, the other 

4. Let ic+3= the greater numher, and x — 3= the less. 
Then, a;«— 9=216. 

Hence, a?=15; 

And 35+3=18, the greater; aj— 3=12, the less. 

5. Let a;= the cost of the watch. 
Then, «+ig=75. 

Hence, cc=J50 Am, 

6. Let x= the cost of the watch. 
Then, a^-i^=24. 

Hence, a;=$40, or $60. 

7. Let x= the number. 
Then, ic»+4iB— 21=119. 
Hence a;=10, or »=— 14. 

8. Let aj— 3= the barrels purchased. 

72 72 

Then, -lf-=-l^+l (l)r4^^ *• 

' x—3 35+3 ^ ^ [effractions. 

72a;+216=72a;— 216+a;»— 9 (2)=(1) cleared 

Hence, x^=4Al, and aj=21. 

Therefore, x— 3=18 barrels purchased at ^§=$4 per barrel. 
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195. 9. Let 6+x= the number. 

Now, 12— (6+a;)=6— aj. , ' " 

Then, 36— a;«=35. 

Whence, a;==itl. 

Therefore, the number is 7 or 5. 

10. Let xsss the number. 

Then, -^+15=12 
' 10^ aj 3 

Hence, a;=:30, or a;=3^. 

11. Let 05+1= the rate per hour. 
^ 105 105 ^ 

^^^> ^=^-^ (1) 

105a;— 105=rl05a;+105— 6a;«+6 (2)=(1) cleared. 
Hence, a;=6, and a; -f 1=7. 

12. Let 20+aj=greater part, 20— a;= less. 
Then, 400+40a;+a;2-j-400— 40a;-fa;*=1000. 
Hence, a;=10; 

20+a;=30, greater part; 20— a;=10, less part. 

13. Let a-f 5= larger field, a;— 5= smaller. 

Then. ^^ 2m 

x-^-b aj— 5 
Hence, a;=75; 

a;+5=80, larger field; a;— 5=70, smaller field. 

120 

14. Let a;= greater, and = less. 

X 



Then, (— +2^ (a;-3)=120. 
Whence, aj'^— 3a;=180; 



=iP: J 120 ^ 
a;=l5^and =8. 



Digitized 



by Google 



PROBLEMS. *. - 57 



195. 15. Lei a?=s A's distance, 20+ a^s B's distance. 

20+a; « 

Then, ' ^ A's rate, and Tc = S's rate. 

20 lu 

By the question, ( F&fe Algebra, 170, Ex. 6,) 
^_ (20+»)' 
15~ 20 '^ -* 



|=»:^' (2)=(i)x5 

* -20+x (3)=,/(2) 



l/3 2 

Hence, «= !-^=40l/3+60=129.282 maes=A'8 distance. 

2-^/3 

20+a;= 149.282 niile8=B'8 distance. 
?^t^= 7.464, A's rate; and :^=8.61||, B's rate. 



lOO. 16. Let a;= number of yards sold by 1st merchant. 
Then, a;+3= number of yards sold by 2d merchant. 

24 

jr= price per yard paid by 1st merchant. 

au+o 

12' 

— ^= price per yard paid by 2d merchant. 

X 

„ 24a! , 12Kx+3) _. 

Hence, — r-sH =^-^^ — !— ^=36. 

x+3 X 

' Whence, a!=15 or 5, and a!+3=18 ot 8; 
-^=l|or3,and ^=g or 2^ 

17. Let a;=lst part, and 10— a;=2d part. 
Then, aj«=100— 10a;. 
Hence, aj=5(-l + l/5), and 10-a;=5(3. -Vlr 
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10«. 18. Let 2e=rlBtpart,aDda— a;=:2d. 
Then, axssa*^2ax+a^. 

Hence, aj=|(3=bi/5), and a—a;=| (—lzp|/5). 

19. Let 3a5= velocity of each per mile. 
Since A overtook the geese at the 50th mile-stone, and since B over- 
took them at the 45th mile-stone, and since the velocity of the 
geese per hour (1^ m.) is to the velocity of B per hour (3x) as 
the distance traveled hy the geese (5 miles) is to the whole dis- 
tance traveled hjBinihe same time, we have 

lA : 3a: : : 5 : 10x= distance traveled hy B in overtaking 
the geese. Hence, lOx— 5^= the distance between A and B. 

^ 4a:— 2 ^e^, ftg— 3 

' coach. 

Let the line B a lepreBent tke position of the parties at the time A 
metthecoach. Luismnch as A had been trav^^ 2 lu»8 anoe he 
overtook the geese, he must be ftr— 3 miles from the geese when he 
met the coach, and B must therefore be lOr— (6a;— 3)=4a;^2 
miles from the geese at the same moment Now, B must overtake 
the geese in as many hours as the number of miles he ^w per 
hour is confined in the number of miles between him and the 
S«^> ^* ^ in ^^=1 hours. 






Let the line B A represent the position of the parties when B otct- 
took the geese. Sn« A tr.Teb arnules per hour, in | h«u« 
he wJl have ti.Teled 4r miles. «.d the ««eh irill h.,* oone 3 
mk^ in the s=uue time. Hence, the coach will be 4r+3 miles 
trom A, and lftr-3-^4r+3^=&r_s miles from B. 

It we now di^de dr-8 mto two part^ i, the „U«. of the ,.lo«ti« 
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TWO UNKNOWN QUANTITIES. 59 

of B. (3x) and the coach (2^), we shall know the point of meet- 
ii^; that is (vide Arithmetic, 263), 

3ai+2i : 3x :: 6a;— 8 : — j — — ^r— = the distance from 
' . 4x+^ :^ 

the 45th mile-stone at which B meets the coach. 

Now, by the question, he meets the coach two thirds of an hour — 40 

minutes — before reaching the 31st mile-stone; that is, at a point 

2a;-f-31 miles from Washington, or, what is the same thing, 

14 — 2x miles from the 45th mile-stone, fience, 

Whence, x=sZ, and 10a; — 5=25 miles Ant. 



TWO UNKNOWN QUANTITIES. 

ftiS. 5. Let x= the left, and y= the right digit. 
Then, aj+y=10 (1) 

And ajy+40=10y+aj (2) 
Hence, aj=4; y=6j 10a;+^=46. 

6. Let aj= one number, y= the other. 
Then, x+y^7i (1) 
And i»»+/=343J (2) 
Hence, x=7; ^=3. 

7. Let a;= one number, y= the other. 
Then, a;+y=47 (1) 
And a;y=546 (2) 

x'+2xy+f=2209 (3)=(1)» 

a^+y^=1117 Am. (4)=(3)-2(2) 
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60 TWO UNKNOWN QUANTITIES. 

1213. 8. Let x=s one, and yss the other. 



Then, x+tf^20 




(1) 


And 03^=99 




(2) 


a^+ 3aj'^+ 3a?y*+y«= 8000 




(3)=(1)' 


3a^»297 




(4)=3(2) 


3a:^+3a?5^'=5940 




(6)=(l)x(4) 


«»4.y»=2060 ^W8. 


(6)=(3)-(5) 


9. Let a;s one, and f/:= 


: the otlier. 


Then, iB+y=8 




(1) 


And an/=slb 




(2) 


a;*+4^+6a;y+4a^+y*=4096 




(3)=(1)^ 


a5«+2xy+y»=64 




(4)=(1)' 


2a;«+3a3^+2y-113 




(6)=2(4)-(2) 



4a:«y X 6a;y+4a^=3390 (6)=(5) x 2 (2) 

a^+^=706 Am, (7)==(3)-(6) 

10. Let «= one, and y=s the other number. 
Then, a5+5r=««-y« (1) 
And x+yt=sxff (2) 

aj~y=l (3)=(l)^(aj+y) 

ojasy-j- 1 (4)=«{3) transposed. 

y+^+ l=y +y (5)= (2) combined with (4) 

Hence, y=^ (lzfci/5), and «— ^ (3±|/5). 

11 Let xs= one, and ^sb the other number. 
Then, a;»+3^»=aj*— y* (1) 
a;»+a;»=a;y (2) 

aj»-y»=l (3)=(l)^(^»+y) 

aj2=y*4.1 (4)= (3) transposed. 

y'+3^'+ l=y +y (5)= (2) combined with (4) 
Hence, y= 1.611803, and «= 1.27203. 
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1213. 12. Let xt^ one, and y=s the other nutnber. 

Then, a^+y*=a (1) 

And ay =6 (2) 

aV=6* (3)=(2)^ 

aj*=a-y* (4)=(1) 
<*y* — ^= ^* (5) = (3) combined with (4) 

Whence, /=^ (a±l/a»— 46»), and i»*=^ (aqzl/a«— 4^*). 

1214. 13. Let 0?= one part, and y= the other. 

Then, aj+y=60 (1) 

And 2(aj«— y»)=r3a;3( (2) 

40(a.-y)=a^ (3)=(2)-(l) 

aJ+2ay+y=3600 (4)=(1)* 

(jB— y)»+4a^=3600 (5)= (4) modified, 

(aj— y)»-f.l60 (aj— y)=3600 (6)==(5) combined with (3) 
. .r— y=20 
Whence, a;=40, and y=20. 

14. Let a;= one, and y= the other. 
Then, a;j^=77 (1) 

And 2(aj«— y«=9(ic— y)» (2) 

2(aj+y)=9(aj-y) (3)«(2)-(aj-y) 
7a;=lly (4)=(3) reduced. 

Whence, ic=sll, and y=7. 

15 Let x^Bs one, and ^-s the other. 
Then, ay==48 (1) 

And iB»-y»= 37 (a:— 3()» (2) 

ajH.'^y+:y'=37 (x-^yy (3)=(2)--(aj-y) 
(a;— y)«+3ic^=37(.'c— y)« (4)=(3) modified. 
36(a;— y)«=144, since ay=48. 
Whence, .'«=8; .y=6. 
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62 TWO UNKNOWN QUANTITIES. 

1214. 16. Let aj= one, and 3^= the other. 
Then, aj»+aj^+a;y+/==2336 (1) 
And aJ»— a^-ajyHy'=576 (2) 

a^+y»=1456 (3)=i ((l) + (2)) . 
o^+xf^%m (4)=^ ((2)-(l)) 
(aj+yi— 3a;5«y+3a^2)==1456 (5)=(3) modified. 

(aj+y)»=4096 (6)= (5) combined with (4) 
Whence, ic+y=16; and aj=llj ^=5. 

17. Let a;= one, and y= the other. 
Then, a;y=320 (1) 

And ir»-3^»=61(aj-y)» (2) 

x^+xy+y^=:^Ql(x-^yy (3)=(2)--(aj-3^) 
(a;— y)2+ 3a;j^= 61 (aj— y)» (4) = (3) modified. 

60(a;-yy==960 
Whence, a— y=4; a;=20; y=16. 



19. Let 


aj= one, ajid y= 


: the other. 


Then, 


a;+^=a 


(1) 


And 


X y 


(2) 




x+y^hxy 


(3)= (2) modified. 




a 


(4) 



Whence, *=g+^^-^; y=--yj--^. 

20. Let x= one, and y= the other. 
Then, x^'+y^^a (1) 

1+1=6 (2) 

a; ^ 

x-^y=hxy (3)= (2) modified 
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2xy:=h^xY--a (5)=(4) — (1) 



1 



Whence, xy^—(\dtVl+ah% and aj+y= ^ {\±:Vl+ab^), 



215. 21. Let 2aj=quantity of Teneriffe. 

Then, aj= price of Madeira per gallon. 
And a— 4= price of TeneriflFe per gallon. 

54a5= cost of Madeira. 
2a5(a;— 4)=cost of Teneriffe. 
10 (54 + 2a;) = price obtained for the mixture. 
Hence, 54K+2aj^--8a;=20a;+540+576. 
Whence, a;==18; 2a;=36. 

22. Let 05= side of one garden. 
And a;+5=side of the other. 
Then, a;«+aj«+10a;4- 25=1025. 
Whence, a;=20; a;+5=25. 

22. Let X — 2^= side of one garden. 
And 05+ 2^= side of the other. 
Then, a;»— 5a;+6|+a;«+5aj+6| = 1025. 
Whence, a;= 22^; a;— 21=20; a;+2^=25. 

23. Let a;= breadth, and y== the length. 



Then, 


4a!=3y 


(1) 


And 


a3r= 384 


(2) 




^=1 


(3)=(1) modified. 




Y=384 


(4)= (2) combined with (^3) 



y*= 2x256 

Whence, y= 16 1/ 2; ie=12l/2. 
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215. 24. Let 4xsss length, and Sxs breadth. 

Then the whole length of the walk, including the coruer^. 
is 14a;+24. Hence, 

(14ic+24)x6=a^ 
Whence, a;=85.68; 4a;=342.72j 3aj=257.04. 

25. Let x=s price of mace per pound. 
And ys= price of cloves per pound. 
Then, 80iu+10()y=1300 (1) 

And i««==20?+60 (2) 

^ Whence, a;=10; ^=5. 

26. Let CCS one, and y= the other. 
Then, x^+f=S4: (1) 
And aj*— ajy=16 (2) 

4a;y+43^*=336 (3)==r(l)x4 
21a;«-21a;y=336 (4)=(2) x 21 

21ic»— 4y»=25a;y (5)= (3) and (4) combined 
If a;=my, then, 21m* — 25m=s4; whence, m=| or — 4- 

Then, a;=-J^, or «=— ^. 
3 7 

4t^ 
Substitute -^ for a; in (1), and we have a;=±8, ^=±6." 

Substitute — | for x in (1), and we have a5=qzl/2, y=rt7l/2. 

27. Let aj= one, and y= the other. 
Then, a;''+5^«=±13 (1) 
And xy=:±z6 (2) 

a;H2a:3/+y'=±25 (3)=(l)+(2)x 2 / 
x'-^2xj/+f=r±:l (4)=(l)-(2)x2 
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a;+y=±5 or =fc5l/^ 
35— y=±l or =b l/— 1 
Whence, a;==b3; y=±2; or, ic=±3l/^; y==b2l/^=^. 

215. 38. Let aj= one, y= the other. 

Then, a^2—a;y= 147600 (1) 

And aj»y+ajy»=820 (2) 

aj8y.^ajy»=180 (3)=(l)-t-(2) 

a:sy=500 (4)=H(2) + (3)) 

ajy»=320 (5)=^((2)-(3)) 

ajy=160000 (6)=(4)x(5) 

a;y=±:400 (7)=l/(6) 

ajy===b20or=b20l/^ (8) 

aj«=±25or=F25l/^ (9) =(4)-t-(8) 

aj==fc5 or =b5l/^, or a;==bl/qp25l/^; 

y«=zbl6 or zpiei/^ (10) =(5)-4-(8) 
y==fc4 or ±41/^, ory==fcl/q=16l/^. 

43. Let x= the number. 

Then, -^=—7 (1) 



X 



a;-4 



iB«— 16=3aj» (2)=(1) cleared. 

Whence, aj= ±2 1/^. 
6 
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GBOMETBICAL PROOBESSI.ON. 



ARITHMETICAL PROGRESSION. 

233. 16. Let a;= the time. 

The distance traveled by A will be aj«. (Vide 228, Ex. 1.) 
The distance traveled by B will be 9 (a;— 2). 
Hence, aj'=9aj— 18; whence, a;=3 or 6. 



GEOMETRICAL PROGRESSION. 

238 4. Let X, xy, a^' represent the series. 
Then, aj+a^«=52 (1) 

And aj^«=100 (2) 

xy=10 (3)=t/(2) 

x+ 10y=52 (4)=(1) with 10 in place of ajy 
Whence, x=2, y=5, and the series is 2, 10, 50. 

7. Let Xj ajy, x^% ccy* represent the series. 
Then, a;y»— i»y=24 (1) 



And x+Qcy^ 


xy+ay* : 


: 7 


3(2) 


i+f 


y+f : 


: 7. 


3 (3) =(2) couplet -!-». 


i-y+y 


y 


: 7 


: 3 (3)=(3)oouplet-i-(l+y) 


i+y 


y •■ 


:10. 


3 (5) vide iv. 



Whence, 3^^— 10j^=— 3; j^=3; x=zl. 
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QUESTIONS FOR EXAMINATION. 

279. 1. V^+TT^=*'"+'«"+l+l-*"=*''+2- 

The answers are then 1+2=3; 4+2=6; 9+2=11; 16+2=18, etc. 

2. a-M 1 + - ) "^= — ; — . The answers are then 

\ a/ a+x 

. h -i; h Hi 1; i^; 2; 2i,etc. 

3. a^ I 1 ) ^ = (a*— a;')^. The answers are then 

2; 4; 9. 

4. a"M IH — 4^)^=— (a*+a5*)*. The answers are ^ and |. 

_ . - , ft»— 35 - . 7a!— 29 

5- ^»*- 2+^=7^+12- ^ ^"*- ^=:7S+r2- 

7. ^„,. 1+-^. & An». 1+ -^^=5q- 

X — 4 a;' — 6a;+9 

9. Am. x=z7Z 10. Am, a;=9. 

11. Am, x=- ^— . 



12. Am, x= 



c 
6*4.a2+a6+62— a* 



(a«— 6»)a 



282.38. Let 7a;= the number. 

Then, 7aj+7— a;=73. 
Whence, 7a5=77 -47M. 

39. Let X — y, a;, x+y represent the numbers. 

Then, 9(a;-y)=5(a;+y) (1) 

And 3;c=63 (2) 

Whence, a=21; y=6. The numbers are 15, 21, 27. 
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QUESTIONS FOR EXAMINATION. 



282. 40. Let 20x=« the distance. 

Then, o^s: the distance which B traveled. 

And 27+8a;=B the distance which A traveled. 
Hence, as' +Sx+ 27 =^20x. 
Whence, a;==9 or 3, and 20x=180 or 60. 

41. Let flcai the time. 

Then the distance traveled by A is ^r . ^ _. _ ^^^ 

•^ 2 ( Vide 227, 

And the diBtonoe teaveled by B b ?5^. C^)' (2), (3)) 
Whence, l?^^+1^^^,00; 0^5. 



282. 42. Let a m repre- 
sent the tree previous 
to breaking, and let a f 
represent the width of 
the river, and c D that 
part of the tree which 
breaks off. We have 
AM = 100; AF=200; 

D E = 20=A B. 




Let B 0=05; then D c=80— a?, and B D=4l/400— lOa. 
Now, bc:bd::de:ef; that is, x : 4l/400— lOx : : 20 ; 



SF. 



Hence, 
Now, 

Or, 

Whence, 
And 



80 



EF=— 1/400— 10a;. 

X 

bd + ef = af; 

80 



4l/400— 10.XH 1/400— 10a;=200. 

X 

a;»+250a;^—1200a;= 16000; 
a;= 10.472, or «=— 6.003, or a;=— 254.469. 
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QUESTIONS FOB EXAMINATION. 



60 



Hence, the tree broke 30.472 feet above A, or 13.997 above a; or — 
see below— 234.469 feet below the plane a" f". 

The second root, —6.003, 

shows that the tree might 

have fallen the other way j/ 

and have folfilled the Q 

other conditions of the 
I 

problem. 



^ . r 



The third root, —254.469, 
shows that a line m'' d' 
extending perpendicu- 
larly through the plane b^^ 
a" f" may be broken 
heUnio the plane, so as 
to fulfill the other con- 
ditions of the question. 




THS BND. 
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